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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce resistance variations and 
temperature dependence of a diffusion resistance region, by making the 
surface density and diffusion depth of boron impurities identical in both 
an offset region and the diffusion resistance region. 
SOLUTION: In a selective oxidation step during a CMOS process, a 
selectively oxidized film 2 is formed, and a gate oxide film 3 is thereafter 
formed in an active region where a p-channel MOSFET is to be formed, 
and a gate electrode 4 is formed by polysilicon. Then, offset regions 5 
formed by a p-type impurity of the p-channel MOSFET and a diffusion 
resistance region 7 formed by the p-type impurity are prepared by 
forming windows in a resist film using the same photomask, and the 
windows are ion-implanted with boron atoms under a predetermined 
condition. Then, a heat treatment is given so as to form the regions 5 
and 7, which are low-concentration diffusion regions, simultaneously. By 
using the boron atoms as impurity species in the same step, the 
resistance variations and the temperature coefficient of the diffusion 
resistance region can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which the diffused-resistor field which serves as an offset field 
which is a low concentration diffusion field for forming the MOS mold field-effect transistor of high 
pressure-proofing, and a resistor in the semiconductor device with which the semiconductor integrated 
circuit (MOS-IC) which has an MOS mold field-effect transistor and a resistor at least was formed is 
formed with a boron impurity, and is characterized by the surface concentration and the diffusion depth 
of this boron impurity being the same in said offset field and said diffused-resistor field. 
[Claim 2] It is the surface concentration of the boron impurity of said offset field and said diffused- 
resistor field 1x1018 atoms/cm3 Or 4x1018 atoms/cm3 Semiconductor device according to claim 1 
characterized by carrying out and setting the diffusion depth of this boron impurity to 0.3 micrometers 
thru/or 1.0 micrometers. 

[Claim 3] The surface concentration of the boron impurity of said offset field and said diffused-resistor 
field is 1x1018 atoms/cm3. Or 4x1018 atorns/cm3 Semiconductor device according to claim 1 
characterized by being formed, and forming the diffusion depth of this boron impurity by 1 micrometer 
thru/or 2 micrometers, and forming the selective oxidation film (LOCOS) alternatively further on said 
offset field which counters. 

[Claim 4] The manufacture approach of the semiconductor device characterized by forming in 
coincidence the diffused-resistor field which serves as an offset field which is a low concentration 
diffusion field for forming the MOS mold field-effect transistor of high pressure-proofing, and a resistor 
in the manufacture approach of a semiconductor device that the semiconductor integrated circuit 
(MOS-IC) which has an MOS mold field-effect transistor and a resistor at least was formed with a 
boron impurity. 

[Claim 5] Said offset field and said diffused-resistor field are surface concentration 1x1018 atoms/cm3 
of a boron impurity. Or 4x1018 atoms/cm3 The manufacture approach of the semiconductor device 
according to claim 4 characterized by forming the selective oxidation film (LOCOS) alternatively on said 
offset field which counters by this diffusion depth of 1 micrometer thru/or 2 micrometers after being 
formed in coincidence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semiconductor devices, such as an MOS mold 
semiconductor integrated circuit which has the MOS mold field-effect transistor (henceforth MOSFET) 
and resistor of high pressure-proofing. 
[0002] 

[Description of the Prior Art] In the semiconductor integrated circuit (MOS-IC is called hereafter) using 
MOSFET, it has both the high proof pressure MOSFET (usually called HV-MOS) and the low proof 
pressure MOSFET (usually called LV-MOS), and a highly precise resistor with a small temperature 
coefficient is needed in many cases. 

[0003] The gate structure which prepared the so-called low-concentration offset field from the source 
drain diffusion field is usually well used for the high proof pressure MOSFET as an approach of realizing 
MOS-IC containing such the high proof pressure MOSFET and a resistor. The gate structure which 
prepared this offset field is called offset gate structure. In the manufacture process of MOS-IC of low 
pressure-proofing with the standard manufacture process which forms MOSFET which has this offset 
gate structure, the process which forms in a source drain diffusion field the offset field which is a low 
concentration field is needed. When this MOS-IC of high pressure-proofing is CMOS-IC 
(complementary-MOS-IC), naturally, an offset field is needed for each of the n form MOSFET of high 
pressure-proofing, and the p form MOSFET of high pressure-proofing, and a photo mask is also needed 
one sheet at a time, respectively. 

[0004] Moreover, in order to form the low-concentration diffused-resistor field used as the 
aforementioned resistor, it is needed like ion grouting which used the impurity of p form as an ion kind, 
and the photo mask for it serves as an one-sheet addition. In addition, p form impurity is used for a 
resistor compared with n form, because the temperature dependence of resistance is small. Thus, by the 
conventional manufacture approach, the exclusive photo mask for diffused-resistor fields formed with p 
form impurity other than the photo mask for offset fields is needed for the logic IC process which is 
standard MOS-IC of low pressure-proofing. 

[0005] Moreover, in order to make the junction depth (XJ) shallow in recent years, there is the approach 
of carrying out the ion implantation of BF2 (boron fluoride) to the approach of forming the source drain 
diffusion field of the p form MOSFET. The BF2 Used high proof-pressure MOS-IC which has the 
conventional high proof pressure MOSFET and a conventional resistor is explained. Drawing 13 to 
drawing 1 7 is the production process sectional view which explained the CMOS process which has the 
conventional high proof pressure MOSFET and a conventional resistor in order of the process. 
[0006] Selective oxidation film 2a is first formed in fields other than the active region which forms the n 
form MOSFET and the p form MOSFET in a selective oxidation process, and the diffused-resistor field 
which forms the resistor of dedication in the CMOS (complementary MOS) process using n form 
substrate 1a. About 25nm gate oxide 3a is formed in the active region which forms the p form MOSFET 
for selective oxidation film 2a after formation, and gate electrode 4a is formed by polish recon ( drawing 

13 ). In addition, gate oxide 3a says the oxide film of a gate electrode 4a directly under among the oxide 
films covered by the whole surface. Then, it is 3.0x1013 atoms/cm2 at a **** opium poppy and 
acceleration voltage 65keV to the resist film of the part in which offset field 5a of the p form MOSFET 
is formed. He is BF2 at the conditions of the dose of extent. An ion implantation is carried out ( drawing 

14 R> 4). Then, it is 1.2x1014 atoms/cm2 at **** opium poppy electrical-potential-difference 65keV to 
the resist film of the part in which diffused-resistor field 7a used as a resistor is formed. Conditions BF 
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2 of the dose of extent An ion implantation is carried out ( drawing 1 5 ). It is an ion implantation for 
separating spacing of 1 micrometer - 2 micrometers from gate electrode 4a, and next, forming source 
drain diffusion field 6a of the p form MOSFET at acceleration voltage 65keV Dose 3.0x1015 atoms/cm2 
He is BF2 at conditions. It carries out by using. At this time, high concentration field 8a for ohmic 
contacts to diffused-resistor field 7a which becomes coincidence with a resistor is also formed 
( drawing 16 ). Then, after passing through heat treatment for 20 minutes - 25 minutes at 800 degrees C 
of heat treatment conditions, interlayer insulation film 9a, such as BPSG (borrow phosphorus glass), is 
deposited, and the heat treatment (reflow) process for 10 minutes - 15 minutes is carried out at 900 
degrees C. thereby — surface concentration 1.5x1018 atoms/cm3 about [ offset field 5a which is p form 
low concentration field with a diffusion depth of about 0.26 micrometers, and / surface concentration ] - 

- 6.0x1018 atoms/cm3 diffused-resistor field 7a with a diffusion depth of about 0.28-0.33 micrometers 
and surface concentration — about — 8.0x1019 atoms/cm3 With a diffusion depth of about 0.4 
micrometers source drain diffusion field 6a is formed, then, carry out opening of the contact hole to the 
wiring tie-in point of the part of source drain diffusion field 6a, deposit wiring metals, such as aluminum, 
AISi, and AlSiCu, on the whole surface after that, and pass an etching process — metal-electrode 10a - 

- forming — the last — SiN and Si02 etc. — protective coat 1 1a is deposited on the whole surface 
( drawing 17 R> 7). 

[0007] Drawing 1 8 is the fluoroscopy top view of drawing 1 7 . However, interlayer insulation film 9a and 
protective coat 11a are excluded. For the gate electrode of polish recon, and 5a, an offset field and 6a 
are [ 2a / the selective oxidation film and 4a / an interlayer insulation film and 1 1a of the metal 
electrode of a source drain diffusion field and 10a aluminum and 9a ] protective coats. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above production processes of conventional MOS-IC 
of high pressure-proofing, the process which forms separately the offset field and diffused-resistor field 
other than the standard manufacture process of a logic IC is needed, and a photo mask serves as a 
two-sheet addition by the object for offset field formation, and the object for diffused-resistor field 
formation, and a photograph process and two processes like ion grouting are needed in process with an 
offset field formation process or a diffused-resistor field formation process, respectively, and a 
manufacturing cost increases. 

[0009] Moreover, he is BF2 in order to make the junction depth shallow like said process, when using 
BF's2 (boron fluoride) ion implantation for the source drain diffusion field, offset field, and diffused- 
resistor field of the p form MOSFET. Impregnation range is set up near the interface of an oxide film and 
a substrate. Therefore, BF2 who will reach silicon if dispersion is in oxide-film thickness Dispersion 
arises in an amount, as a result, dispersion in the resistance of the diffused-resistor field used as a 
resistor is large, and the temperature coefficient of resistance also becomes large. The sheet resistance 
of diffused-resistor field 7a formed at said process is about 360ohm/**, and the temperature coefficient 
of dispersion in resistance is large in degree C and 1000 ppm /about **17%. 
[0010] The purpose of this invention is to offer the semiconductor device which solves the 
aforementioned technical problem, and makes small dispersion and temperature dependence of 
resistance of a diffused-resistor field, and makes unnecessary the exclusive photo mask for diffused- 
resistor field formation. 
[0011] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, in the semiconductor 
device with which the semiconductor integrated circuit (MOS-IC) which has an MOS mold field-effect 
transistor (MOSFET) and a resistor at least was formed, the diffused-resistor field used as the offset 
field which is a low concentration diffusion field for forming MOSFET of high pressure-proofing, and a 
resistor is formed with a boron impurity, and considers as a configuration with the surface concentration 
and the diffusion depth of this boron impurity same in an offset field and a diffused-resistor field. 
[0012] It is the surface concentration of the boron impurity of said offset field and said diffused-resistor 
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field 1.0x1018 atoms/cm3 Or 4.0x1018 atoms/cm3 It is good to carry out and to set the diffusion depth 
of this boron impurity to 0.3 micrometers thru/or 1.0 micrometers. The surface concentration of the 
boron impurity of said offset field and said diffused-resistor field is 1.0x1018 atoms/cm3. Or 4.0x1018 
atoms/cm3 It is effective, if it is formed, and the diffusion depth of this boron impurity is formed by 1 
micrometer thru/or 2 micrometers and the selective oxidation film (LOCOS) is further formed 
alternatively on said offset field which counters. 

[0013] In the manufacture approach of a semiconductor device that the semiconductor integrated 
circuit (MOS-IC) which has MOSFET and a resistor at least was formed, it is good to form in 
coincidence the diffused-resistor field used as the offset field which is a low concentration diffusion 
field for forming MOSFET of high pressure-proofing, and a resistor with a boron impurity. Said offset 
field and said diffused-resistor field are surface concentration 1.0x1018 atoms/cm3 of a boron impurity. 
Or 4.0x1018 atoms/cm3 After being formed in coincidence by this diffusion depth of 1 micrometer 
thru/or 2 micrometers, it is good to form the selective oxidation film (the local oxide film called LOCOS) 
alternatively on said offset field which counters. 

[0014] Thus, since an offset field and a diffused-resistor field can be formed in coincidence, and it 
becomes reducible [ production processes ] and dispersion in a diffused-resistor field and a temperature 
coefficient can be made small by using an impurity atom as boron, highly precise-ization of a resistor 
can be performed. 
[0015] 

[Embodiment of the Invention] Drawing 4 shows the production process sectional view of the 1st 
example of this invention in order from drawing 1 . The selective oxidation film 2 is first formed in fields 
other than the active region which forms n channel MOS FET (the MOS mold field-effect transistor of n 
form), and p channel MOS FET (the MOS mold field-effect transistor of p form) in a selective oxidation 
process, and the diffused-resistor field which forms the resistor of dedication in the CMOS 
(complementary MOS) process using n form substrate 1. By a diagram, the active region of n channel 
MOS FET is omitted. About 25nm gate oxide 3 is formed in the active region which forms p channel 
MOS FET after forming the selective oxidation film 2, and the gate electrode 4 is formed by polish recon 
( drawing 1 ). In addition, gate oxide 3 says the oxide film directly under [ gate electrode 4 ] the inside of 
the oxide film covered by the whole surface. Then, they are the offset field 5 formed with p form 
impurity of p channel MOS FET, and the diffused-resistor field 7 formed with p form impurity at a **** 
opium poppy and acceleration voltage 50keV to the resist film with the same photo mask 0.8x1014 - 
1.6x1014 atoms/cm2 The ion implantation of the boron atom is carried out on condition that the dose of 
extent. Then, heat treatment for about 30 minutes (annealing) is performed at 1 100 degrees C, and the 
offset field 5 and the diffused-resistor field 7 which are a low concentration diffusion field with a 
diffusion depth of about 1.0 micrometers are formed in coincidence ( drawing 2 ). It is an ion implantation 
for separating spacing of 1 micrometer - 2 micrometers from a gate electrode, and next, forming the 
source drain diffusion field 6 of p channel MOS FET at acceleration voltage 65keV Dose 3.0x1015 
atoms/cm2 He is BF2 at conditions. It carries out by using. At this time, the high concentration field 8 
for ohmic contacts to the diffused-resistor field 7 which becomes coincidence with a resistor is also 
formed ( drawing 3 R> 3). Then, after passing through heat treatment for 20 minutes - 25 minutes at 
800 degrees C of heat treatment conditions, the interlayer insulation films 9, such as BPSG (boron Lynn 
glass), are deposited, and the heat treatment (reflow) process for 10 minutes - 15 minutes is carried out 
at 900 degrees C. Thereby, they are surface concentration 1.0x1018 - 4x1018 atoms/cm3. The offset 
field 5 which is p form low concentration field with a diffusion depth of about 1.0 micrometers, and 
surface concentration abbreviation 8.0x1019 atoms/cm3 The source drain diffusion field 6 with a 
diffusion depth of about 0.4 micrometers is formed. The minimum value of the depth of this offset field 
has desirable source drain diffusion field extent, and is about 0.4 micrometers numerically, then, carry 
out opening of the contact hole to the wiring tie-in point of the part of the source drain diffusion field 6, 
deposit wiring metals, such as aluminum, AISi, and AlSiCu, on the whole surface after that, and pass an 
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etching process — a metal electrode 10 — forming — the last — SiN and Si02 etc. — a protective 
coat 1 1 is deposited on the whole surface ( drawing 4 ). Thus, the diffused-resistor field 7 of the high 
proof pressure MOSFET and p form which has the offset field 5 was formed like the photo-mask 
process and ion grouting of coincidence, and reduction of the number of production processes was able 
to be aimed at compared with the former. 

[0016] In order to raise pressure-proofing of MOSFET of high pressure-proofing, it is necessary to make 
as low as possible high impurity concentration of the offset field 5 which is a low concentration diffusion 
field but, and in order to make small the temperature coefficient to the resistance of the diffused- 
resistor field 7 which is a resistor, high impurity concentration is not made not much low conversely. 
When an impurity kind is used as boron by various kinds of experiments, it is abbreviation 1.0x1018 
atoms/cm3 as surface concentration. When it was above, it turned out that a resistor with small degree 
C, about 800 ppm /, and temperature coefficient is obtained. 

[0017] About this formed high proof-pressure p channel MOS FET, about proof-pressure 13V-17V can 
be realized between source drains, and MOSFET currently used by conventional 5V can use it now on 
the electrical potential difference of 7V. About the diffused-resistor field 7, about 300-500ohm/**, and 
manufacture dispersion of resistance are realized as sheet resistance, and it realizes in about 700-800 
ppm/degree C as a temperature coefficient about 7%. 

[0018] Next, they are boron and BF2. The example which compared the magnitude of the sheet 
resistance at the time of forming a diffused-resistor field in the almost same surface concentration and 
the diffusion depth, dispersion of resistance, and the magnitude of a temperature coefficient is explained. 
When the diffused-resistor field surface concentration 2.0x1018 atoms/cm3 and whose Xj are 0.5 
micrometers is formed by using boron as an impurity kind, dispersion in resistance is [ the temperature 
coefficient of sheet resistance ] about 700 ppm/degree C about **7% in about 360ohms / **. On the 
other hand, he is BF2 as the term of the conventional technique explained. When it considers as an ion- 
implantation kind and the diffused-resistor field surface concentration 8.0x1019 atoms/cm3 and whose 
Xj are 0.4 micrometers is formed, the sheet resistance of this diffused-resistor field is about 120ohm/**, 
dispersion in resistance is about **17%, and a temperature coefficient is about 1000 ppm/degree C. As 
an impurity kind, high sheet resistance is obtained, and although it is [ surface concentration ] lower to 
use boron, since dispersion and the temperature coefficient of resistance are small, they can obtain the 
resistor of high performance from these examples of a comparison by high resistance. 
[0019] Drawing 5 is the fluoroscopy top view of drawing 4 . However, the interlayer insulation film 9 and 
the protective coat 1 1 are excluded. As for the source drain diffusion field of a high concentration p 
form field (p++ field), ten metal electrodes, and 9, the offset field a gate electrode and whose 5 2 is low 
concentration p form fields (p- field) as for the selective oxidation film and 4, and 6 are [ an interlayer 
insulation film and 1 1 ] protective coats. 

[0020] Drawing 6 to drawing 1 1 is the production process sectional view of the 2nd example of this 
invention. It is a boron atom at 50keV to the field using n form substrate 1 which forms the offset field 5 
and the diffused-resistor field 7 of p channel MOS FET by using the resist film 12 as a mask before a 
selective oxidation process first by the CMOS process 2.0x1014 - 3.0x1014 atoms/cm2 An ion 
implantation is carried out on conditions ( drawing 6 R> 6). After removing the resist film 12, at 1 100 
degrees C, after [ about 60 minutes ] heat-treating, a nitride is deposited on the whole surface, etching 
removes the nitride of the field which forms the selective oxidation film, and it leaves the nitride 1 3 of 
the other field ( drawing 7 ). Then, the selective oxidation film 2 is formed according to the selective 
oxidation process of about 10 hours at 900 degrees C - 950 degrees C ( drawing 8 ). Next about 25nm 
gate oxide 3 is formed in an active region (field which forms MOSFET), and the gate electrode 4 is 
formed by polish recon after that ( drawing 9 ). Then, he is BF2, using the resist film as a mask, in order 
to form the high concentration field 8 for the ohmic contacts of the source drain diffusion field 6 of p 
channel MOS FET, and the diffused-resistor field 7. 65keV(s) 3.0x1015 atoms/cm2 An extent ion 
implantation is carried out and heat treatment for 20 minutes - 25 minutes is carried out at 800 degrees 
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C of heat treatment conditions after that ( drawing 10 ). Then, the interlayer insulation films 9, such as 
BPSG, are deposited and the heat treatment (reflow) process for 10 minutes - 15 minutes is carried out 
at 900 degrees C. Thereby, surface concentration 1.0x1018 - 4.0x1018 atoms/cm3, the offset field 5 
that is p form diffusion field with a diffusion depth of about 1.5 micrometers, and surface concentration 
abbreviation 8.0x1019 atoms/cm3 and the source drain diffusion field 6 with a diffusion depth of 0.3-0.4 
micrometers are formed. Then, opening of the contact hole 10 is carried out to the wiring tie-in point of 
the part of the source drain diffusion field 6, wiring metals, such as aluminum, AISi, and AlSiCu, are 
deposited on the whole surface after that, and a metal electrode 10 is formed through an etching 
process, the last — SiN and Si02 etc. — a protective coat 1 1 is deposited on the whole surface 
( drawing 1 1 ). By carrying out like this, it is formed like the high proof pressure FET which has the 
offset field 5, the photo-mask process that the diffused-resistor field 7 which is p form diffusion field is 
the same, and ion grouting. 

[0021] As mentioned above, in order to raise pressure-proofing of the high proof pressure MOSFET, it is 
necessary to make high impurity concentration of the OSETTO field 5 as low as possible but, and in 
order to make the temperature coefficient of a resistor small, high impurity concentration cannot be 
made not much low. In the case of the resistor which used the boron atom as the impurity, it is 
abbreviation 1.0x1018 atoms/cm3 as surface concentration. If it is above, the temperature coefficient of 
about 800 ppm/degree C is realizable. At this example, it is exclusive p+. It is the example of the optimal 
conditions about the relation of a trade-off of multiplier-izing whenever [ raise in pressure-proofing of 
MOSFET to ion injection rate of diffusion layer, and low-temperature / of a resistor ], and the following 
properties can be attained. About this formed high proof pressure MOSFET, about proof-pressure 15V- 
25V can be realized between source drains, and MOSFET which was being used by conventional 5V can 
use it now on the electrical potential difference of 7V. 

[0022] About the diffused-resistor field 7, degree C is realized in about 700-800 ppm /as about 300- 
500ohm/**, and a temperature coefficient as sheet resistance. Drawing 12 is the fluoroscopy top view 
of drawing 1 1 R> 1. However, the interlayer insulation film 9 and the protective coat 13 are excluded. As 
for the source drain diffusion field of a high concentration p form field (p++ field), ten metal electrodes, 
and 9, the offset field a gate electrode and whose 5 2 is low concentration p form fields (p- field) as for 
the selective oxidation film and 4, and 6 are [ an interlayer insulation film and 1 1 ] protective coats. 
[0023] 

[Effect of the Invention] According to this invention, although an offset field [ low concentration / field / 
of the high proof pressure MOSFET / source drain diffusion ] and the low-concentration diffused- 
resistor field which forms a resistor are formed in coincidence at the same process with the same photo 
mask, it can do. By this, as compared with the former, reduction of the number of production processes 
for one sheet can be performed as a photo mask, and reduction of a manufacturing cost can be aimed at. 
Moreover, by using a boron atom for an impurity kind, since dispersion and the temperature coefficient 
of resistance of a diffused-resistor field can be made small, high performance-ization of a resistor can 
be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The production process sectional view of the 1st example of this invention 
[Drawing 2] The production process sectional view following drawing 1 of the 1st example of this 
invention 

[Drawing 3] The production process sectional view following drawing 2 of the 1st example of this 
invention 

[Drawing 4] The production process sectional view following drawing 3 of the 1st example of this 
invention 

[Drawing 5] The fluoroscopy top view of drawing 4 

[Drawing 6] The production process sectional view of the 2nd example of this invention 
[Drawing 7] The production process sectional view following drawing 6 of the 2nd example of this 
invention 

[Drawing 8] The production process sectional view following drawing 7 of the 2nd example of this 
invention 

[Drawing 9] The production process sectional view following drawing 8 of the 2nd example of this 
invention 

[Drawing 10] The production process sectional view following drawing 9 of the 2nd example of this 
invention 

[Drawing 1 1] The production process sectional view following drawing 10 of the 2nd example of this 
invention 

[Drawing 12] The fluoroscopy top view of drawing 1 2 

[Drawing 1 3] The production process sectional view of the CMOS process which has the conventional 

conventional high proof pressure MOSFET and a conventional conventional resistor 

[Drawing 14] The production process sectional view following drawing 13 

[Drawing 1 5] The production process sectional view following drawing 14 

[Drawing 1 6] The production process sectional view following drawing 15 

[Drawing 1 7] The production process sectional view following drawing 16 

[Drawing 18] The fluoroscopy top view of drawing 1 7 

[Description of Notations] 

1 N Form Substrate 

2 Selective Oxidation Film 

3 Gate Oxide 

4 Gate Electrode 

5 Offset Field 

6 Source Drain Diffusion Field 

7 Diffused-Resistor Field 

8 High Concentration Field 

9 Interlayer Insulation Film 

1 0 Metal Electrode 

1 1 Protective Coat 

12 Resist Film 

1 3 Nitride 

1 a n form substrate 

2a Selective oxidation film 
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3a Gate oxide 

4a Gate electrode 

5a Offset field 

6a Source drain diffusion field 
7a Diffused-resistor field 
8a High concentration field 
9a Interlayer insulation film 
10a Metal electrode 
1 1 a Protective coat 
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